
PATENT ABSTRACTS OF JAPAN 

(11) Publication number 06264248 A 



(43) Date of publication of application: 20.09.94 



(51) mt. ci C23C 18/16 




(21) Application number: 05051619 


(71) Applicant: 


MURATA 


MFG CO LTD 


(22) Date of filing:. 12.03.93 


(72) Inventor: 


SEN DA ATSUO 






MORITA 


KAZUHIRO 






TAKANO 


YOSHIHIKO 



(54) ELECTROLESS PLATING SOLUTION a water-soluble salt contg. a complexing agent for forming 

a complex of the metal to obtain the objective electroless 
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PURPOSE: To suppress the degeneration of a body to be COPYRIGHT: (C)1994,JPO&Japio 
plated by incorporating a carbonate into an electroless 
plating soln. 

CONSTITUTION: A carbonate such as sodium carbonate 
or potassium carbonate is incorporated into an electroless 
plating soln. contg. trivalent Ti ions as a reducing agent, a 
metallic salt giving a metal to be deposited by plating and 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the electroless-plating liquid 
which contains trivalent titanium ion as a reducing agent especially about 
electroless-plating liquid. 
[0002] 

[Description of the Prior Art] If not only a metal base top, such as gold or noble 
metals like silver, copper, and nickel, but a catalyst nucleus is given by using a 
reducing agent like formaldehyde, a hoe hydride, hypophosphite, or a hydrazine 
according to electroless plating, it can have uniformly arbitrary thickness also on 
nonconducing bases, such as a ceramic and plastics, and a plating coat can be 
deposited. Therefore, since electroless plating can give various properties, such 
as electric resistance nature, magnetism, abrasion resistance, and self-lubricity, 
to not only when it is going to form an electric conduction film like the electrode 
of electronic parts, but the plating coat itself, it is widely used in various 
industrial fields, such as electronics and an automobile. 

[0003] However, in electroless plating, since the metal which can carry out a 
reduction deposit using the reducing agent mentioned above was usually restricted 
to gold, silver, platinum group metals, copper, nickel, and cobalt, the use range 
was so much unexpandable. In addition, there are Lynn, boron, a tungsten, iron, 
etc. as an element which can carry out an eutectoid on the occasion of a deposit of 
the metal mentioned above. 

[0004] Then, this applicant is using this as a reducing agent contained in 
electroless-plating liquid paying attention to trivalent titanium ion in Japanese 
Patent Application No. No. (referring to JP, 3-191970, A) 328970 [ one to ]. The 
method that these alloys may be deposited with electroless plating in antimony, an 
indium, cadmium, lead, an arsenic and a zincky simple substance, and a row is 
proposed not to mention the gold mentioned above, silver, platinum group metals, 
copper, nickel, and cobalt. Thereby, expansion of the element which can deposit 
with electroless plating can be aimed at now. 
[0005] 

[Problem(s) to be Solved by the Invention] However, since the plating liquid 
proposed in application of the point mentioned above is ammonia alkalinity, it has 
an irritating odor and a problem is in safety on work. Moreover, portions other 
than the field where a plated object should be galvanized may be deteriorated. 
Moreover, change of pH of plating liquid is large during plating. Furthermore, it 
is necessary to set up the concentration and temperature of plating liquid highly 
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from the purpose which raises deposit speed. Thus, there are many troubles which 
should be solved further in the plating liquid mentioned above. 
[0006] Then, the purpose of this invention is offering the electroless-plating 
liquid which can solve the trouble mentioned above. 

[° 007] , • A u • 1 a- 

[Means for Solving the Problem] This invention is characterized by including a 

carbonate in order to solve the technical technical problem which is turned to the 

electroless-plating liquid used as a reducing agent, and mentioned trivalent 

titanium ion above. 

[0008] More specifically, the electroless-plating liquid concerning this invention 
contains carbonates, such as a sodium carbonate or potassium carbonate, in the 
plating liquid containing the water-soluble salt (for example, titanium-trichloride 
solution of hydrochloric acid) containing the complexing agents (for example, amino 
polycarboxylic acids, such as hydroxy acids, such as a citric acid, and 
ethylenediaminetetraacetic acid etc.) and the trivalent titanium ion for the metal 
salt which gives the metal which deposits with plating, and its complexing further. 
Even if a carbonate adds carbonates, such as a sodium . carbonate or potassium 
carbonate, in plating liquid as they are, after it. adds a sodium hydroxide or a 
potassium hydroxide in plating liquid, it blows carbon dioxide gas and you may make 
it make a carbonate generate. 

[0009] In addition, in this invention, in the case of metals, such as copper or 
nickel, or these alloys, acid cleaning of the base with which plating is presented 
is carried out after degreasing, and an oxide film is removed by it. When plating 
is performed on nonconducing bases, such as a ceramic or plastics, washing and 
after ********** ing, a plating reaction starts a base by performing the usual 
catalyst grant processing. Since the front face of the plating coat has catalytic 
activity when a plating coat deposits on the base which gave catalyst grant, a 
reaction continues. That is, the plating coat of arbitrary thickness can be 
obtained by the autocatalysis deposit reaction. 
[0010] 

[Effect of the Invention] Since the electroless-plating liquid concerning this 
invention contains a carbonate, it is not ammonia alkalinity and can make pH the 
range of weak alkalinity from the acescence. Therefore, while being able to reduce 
concern of deteriorating a plated object, the problem of the safety on work is also 
avoidable. 

[0011] Moreover, according to this invention, compared with the plating bath of 
ammonia alkalinity, the concentration of a plating bath, especially the 
concentration of a complexing agent can be reduced, the temperature of a plating 
bath can also be reduced, and the plating bath excellent in stability can be given. 

[0012] 
[Example] 
(Example 1) 

Plating bath composition: Citric-acid 3 sodium 0. 17 Mol/L Disodium 
Ethylenediaminetetraacetate 0. 10 mol/L Nitrilotriacetic acid 0. 10 mol/L Stannous 
chloride 0. 07 mol/L Lead chloride 0. 01 mol/L Titanium trichloride pH of the plating 
bath of the 0. 04 mol/L above-mentioned composition was adjusted to 7. 0 with the 
sodium-carbonate solution and 2% hydrochloric acid 20%, and bath temperature was 
set as 50 degrees C. Non-electrolyzed nickel plating was performed to the alumina 
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substrate, and what removed the oxide film by acid cleaning was used for the test 
piece. About 2. 5-micrometer plating coat was obtained by the plating processing for 
60 minutes. 

[0013] After dissolving this coat from an acid, as a result of plasma illuminant 
light's performing a component analysis, it turns out that it is the solder coat of 
Sn:Pb=72:28. This plating coat showed the good result in compactness, soldering 
nature, and all the adhesion with a ground substrate. 
[0014] (Example 2) 

Plating bath composition: Citric-acid 3 sodium 0. 17 mol/L Nitrilotriacetic acid 3 
sodium 0.20 mol/L Indium sulfate 0.08 mol/L Sulfuric-acid titanium (III) pH of the 
plating bath of the 0.02 mol/L above-mentioned composition was adjusted to 8.0 by 
the sodium-carbonate solution and 2% sulfuric acid 20%, and bath temperature was 
set as 60 degrees C. Plating was presented using what the sensitizing acouchi 
BESH0N method and the catalyst accelerator method looked like [ the test piece ] 
each of palladium, gold,/,and silver, . respectively that it should consider as a 
catalyst nucleus, and was given more on the alumina substrate. Also about which 
test piece, the same indium plating coat deposited by plating processing for 45 
minutes. 

[0015] When the thickness measurement was performed using the fluorescence-X-rays 
thickness gage, it was about 3-micrometer thickness also about which test piece. 
[0016] (Example 1 of comparison) When it was going to carry out electroless plating 
of solder by the ammonia alkaline plating bath corresponding to an example 1, and 
the plating bath was stable and moreover tended to obtain a certain amount of 
deposit speed, the complexing agent needed the concentration shown below. 
[0017] 

Citric-acid 3 sodium 0.34 mol/L Disodium ethylenediaminetetraacetate 0.08 mol/L 
Nitrilotriacetic acid 28%, pH of a plating bath was aqueous ammonia and 2% 
hydrochloric acid, the 0.20 mol/L deer also needed to adjust it to 9.0-9.5, and 
bath temperature was also 70-75 degrees C. 

[0018] (Example 2 of comparison) When it was going to carry out electroless plating 
of an indium by the ammonia alkaline plating bath corresponding to an example 2, 
and the plating bath was stable and moreover tended to obtain a certain amount of 
deposit speed, the complexing agent needed the concentration shown below. 
[0019] 

Citric-acid 3 sodium 0.34 mol/L Nitrilotriacetic acid 28%, pH of a plating bath is 
aqueous ammonia and 2% sulfuric acid, the 0. 20 mol/L deer also needed to adjust it 
to 10.0-10.5, and bath temperature also had to make it 80 degrees C. 

[Translation done. ] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1] Electroless-plating liquid characterized by including a carbonate in the 
electroless-plating liquid... which uses trivalent titanium ion as a reducing agent. 

[Translation done. ] 
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